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ABSTRACT 



A method and apparatus for determining a number of defects 
detected on a disk in a hard disk drive. The hard disk drive 
comprises an actuator arm mounted to a housing and a head 
mounted to the actuator arm. A spin motor is mounted to the 
housing and a disk is attached to the spin motor. The disk has 
a plurality of tracks, each of which has a plurality of sectors. 
Each of the sectors has a data field. The hard disk drive 
further comprises a defect detection circuit coupled to the 
head that detects a number of defects located in the data 
field. In one embodiment, the hard disk drive comprises a 
defect size detection circuit coupled to the head, that detects 
a corresponding size of each defect detected. 

20 Claims, 6 Drawing Sheets 
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METHOD AND APPARATUS FOR 
DETECTING DEFECTS ON A DISK IN A 
HARD DISK DRIVE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates in general to disk storage 
systems and more particularly, to a method and apparatus for 
detecting defects on a disk in a disk drive assembly. 

2. Description of the Related Art 
Disk drives are magnetic recording devices used for the 

storage of information. The information is recorded on 
concentric tracks on either surface of one or more magnetic 
recording disks. The disks are rotatably mounted to a spin 
motor and information is accessed by means of read/write 
heads that are mounted to actuator arms which are rotated by 
a voice coil motor. The voice coil motor is excited with a 
current to rotate the actuator and move the heads. The 
read/write heads must be accurately aligned with the storage 
tracks on the disk to ensure proper reading and writing of 
information. The read/write heads read recorded information 
from the surface of the disk by sensing the magnetic 
transitions emanating from the surface of the disk. 

The ability to store and read back information from the 
disk in the form of magnetic transitions may be impaired by 
the presence of disk defects. Disk defects can manifest 
themselves in several ways. One way is simply as noise 
associated with the random nature of the disk surface. Often, 
this noise can be easily separated from the ambient noise in 
the readback channel by measuring the noise from the 
preamplifier with the head flying over the disk and then 
repeating the measurement with the head unloaded from the 
disk. 

More troublesome are flaws or defects in the disk surface 
that manifest themselves as missing bits or as extra bits of 
data (i.e., as single bit errors). Missing bits are reductions in 
the amplitude of the envelope of the signal, usually over a 
small number of bits (e.g., 1-4 bits) such that the amplitude 
falls below the channeldetector clipping level. The number 
of missing bits observed depends on the setting of the 
clipping level in the read-back channel. 
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Disk defects, if left uncorrected, have a tendency to 
increase in size and thus affect adjacent bits and/or data 
sectors. Although conventional systems have generally been 
capable of disk defect detection, they lack the means for 
ascertaining the number, length and/or size of defects that 
exist on the disk. As a result, users of such conventional 
systems are unable to take precautionary measures in avoid- 
ing use of certain data sectors that are at risk of being 
affected by existing disk defects which have a tendency to 
increase in size. 



Accordingly, there is a need in the technology for a 
method and apparatus for a method and apparatus for 
detecting the number and sizes of defects on a disk in a disk 
drive assembly. Such a method and apparatus facilitates 
improved defect detection and disk defect prediction, so that 
improved production yield may be achieved. 

BRIEF SUMMARY OF THE INVENTION 

A method and apparatus for determining a number of 
defects detected on a disk in a hard disk drive. The hard disk 
drive comprises an actuator arm mounted to a housing and 
a head mounted to the actuator arm. Aspin motor is mounted 
to the housing and a disk is attached to the spin motor. The 
disk has a plurality of tracks, each of which has a plurality 
of sectors. Each of the sectors has a data field. The hard disk 
drive further comprises a defect detection circuit coupled to 
the head that detects a number of defects located in the data 
field. In one embodiment, the hard disk drive comprises a 
defect size detection circuit coupled to the head, that detects 
a corresponding size of each defect detected. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 illustrates a hard disk drive which implements the 
apparatus and method of the present invention. 

FIG. 2 illustrates the general layout of the servo field 
region of a track. 

FIG. 3 is a block diagram of portions of an integrated 
circuit read channel in accordance with the present inven- 
tion. 

FIG. 4Ais a detailed circuit diagram of the defect length 
counting circuit 252. 

FIG. 4B is a detailed circuit diagram of the defect number 
counting circuit 254. 

FIG. 5 is a timing diagram which illustrates the timing 
cycles of the defect length counting process and the defect 
number counting process of the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The present invention is a method and apparatus for 
detecting the number and corresponding size of defects on a 
disk in a disk drive assembly. Referring to the drawings 
more particularly by reference numbers, FIG. 1 shows a hard 
disk drive 100. The disk drive 100 includes a disk 102 that 
is rotated by a spin motor 104. The spin motor 104 is 
mounted to a base plate 106. Also mounted to the base plate 
106 is an actuator arm assembly 108. The actuator arm 
assembly 108 includes a number of heads 110 mounted to 
corresponding flexure arms 112. The flexure arms 112 are 
attached to an actuator arm 114 that can rotate about a 
^n^y,^ bearing assembly 116, The assembly 108 also contains a 

1 ' ^be^madenavaiiable^^ voice coil 118 that is coupled to the magnets 119 that are 
:orheadeTS-that 55 mounted to the base plate 106. Energizing the voice coil 118 
moves the heads 110 relative to the disk 102. There is 
typically a single head for each disk surface. The spin motor 
104, voice coil 118 and the heads 110 are coupled to a 
number of electronic circuits 120 mounted to a printed 
60 circuit board 122. In the following discussion, only one head 
110 is referenced. The electronic circuits 120 typically 
include a read channel circuit, a microprocessor-based con- 
troller and a random access memory (RAM) device. 
As shown in FIG. 2, data is typically stored within sectors 
65 of radially concentric tracks located across the disk 102. A 
typical sector will have an automatic gain control (AGC) 
field 150, a synchronization (sync) field 152, a gray code 
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field 154 that identifies the track, an identification (ID) field The time-based generator 220 receives clock signals from 

156 that defines the sector, a servo field 158 which includes an external clock 230, based on which the time-based 

a number of servo bursts A, B, C, D, a data field 160 which generator 220 generates and provides reference clock pulses 

contains the data and an error correction code field 162. In of a predetermined frequency to the data synchronizer 222. 

operation, the head 110 is moved to a track and the servo 5 In particular, the time-based generator 220 generates refer- 

information provided in servo field 158 is read and provided ence clock pulses with a particular frequency for a particular 

to the electronic circuits 120. In the event that a disk defect, zone of the disk 102. The data synchronizer 222 also 

such as defect 164 or 166 is detected, the present invention receives sampled read signals from the adaptive equalizer 

determines the length or size of the defe^ctJL64_orJL66.and.the 214. Based on the reference clock pulses and the sampled 

numbe r of defects 164, 166 present, fi ne pres£nt.invention 1Q read signals, the data synchronizer generates a read refer- 

then del ejmmes^jjLthe-e rrouco r rec^ ence clock signal RRCLK, which is provided to both the 
r corret rionl55^fle^ ^ con-ectiorn defect counting circuit 250 and the servo controller 260. 

QiJMIM^sJLJ^ :: ^o i-i6^ZJ ^ so,, ermLcorrectioirilk The control logic circuit 224 receives the read-signal from 

p eTformedrOfherwise ^iirform^ the preamplifier 200, and generates a read gate signal RG, 

ajnd ^umberis"stor c^"inT nemoTy r~~^ which indicates that a read operation is in progress. The 

FIG. 3 is a block diagram of an electronic circuit 120 of 15 control logic circu it 224 also generates a logical low sync 

the drive. The electronic circuit 120 includes a preamplifier byte detect signal (SDB) upon detection of a sync byte. 

200 which is coupled to a read/write (R/W) channel circuit The defect counting circuit 250 receives the NRZ, the 

210. The R/W channel circuit 210 includes a R/W Automatic RRCLK and the RG signals from the read/write channel 

Gain Control (AGC) and filter circuit 212, an adaptive circuit 210 and provides these signals to the defect length 

equalizer 214, a defect detection circuit 216 and a Non- 20 counting circuit 252 and the defect number counting circuit 

Return-to-Zero (NRZ) interface circuit 218. The R/W chan- 254 upon the first clock FCLK signal from the fast clock - 

nel circuit 210 also comprises a time -based generator 220, a generator 258. A power reset signal PORB provided by a 

data synchronizer 222 and a control logic circuit 224. The motor driver circuit 240 (located in spin motor 104 of FIG. 

electronic circuit 120 further comprises a defect counting 1) is also provided to the defect length counting circuit 252 

circuit 250 that is coupled to the R/W channel 210. 'The 2 5 and the defect number counting circuit 254 upon the first 

defectcmMi^^ clock signal FCLK from the fast clock generator 258. The 

ifl^ckqg|^52^ use of the fast clock generator 258 in driving the circuits 252 

FireU6ut^CE^Q)^counter_2 circuit 120 and 254 ensures that the circuits 252 and 254 will not miss 

fur theO clffi^ any of the NRZ signals provided by the defect scan circuit 

260 wiuch-includes a'digitaLsignal processor (DSP) 262 and 30 216 and the NRZ Interface Circuit 218. In one embodiment, 

a 6urst-sequenceZan3ILm the clock signals FCLK generated by the fast clock genera- 

such~as-a-random-access memory fR'AM Y'devace^ tor 258 are provided at twice the frequency of the RRCLK 

IrT operation, the electronic circuit 120 is coupled to one signals. It is understood by one of ordinary skill in the 

of the magnetic heads 110 which senses the magnetic field technology that the frequency of the FCLK signals may be 

of a magnetic disk 102. When reading the servo information 35 positive multiple of the frequency of the RRCLK 

located in the servo field region 10 on the disk 102, the head signals. The PORB signal is issued when the supply voltage 

110 generates a read signal that corresponds to the magnetic of the hard drive assembly 100 is less than 5V or greater than 

field of the disk 102. The read signal is first amplified by the 12 V. 

preamplifier 200, and then provided to the R/W channel The defect length counting circuit 252 generates signals 

circuit 210. The AGC data included in the read signal is 40 Rz. representative of the size (i.e. bytes) over which a 

provided to the R/W AGC and filter circuit 212. The R/W particular defect, for example, defect 164 or 166 (see FIG. 

AGC circuit in circuit 212 monitors the AGC data provided 2) covers. A first-In-First-Out (FIFO) buffer 256 is used to 

by the read signal and the read signal is then filtered by the store this information. The defect number counting circuit 

filter circuit located in the R/W AGC and filter circuit 212. 254 generates a signal rn representative of the number of 

The resulting read signal is then equalized by the adaptive 45 defects in a particular data sector. The signals K L and i n are 

equalizer 214. The filtered and equalized signal is next provided to the DSP 262, upon the issuance of control 

provided to the defect scan circuit 216.which operates to signals DRD1 and DRD2 respectively. The data correspond- 

detect variations on the read signal through comparison with ing to defect size and number are then stored in correspond- 

a predetermined signal level. ing registers 266, 268 in the DSP 262. Upon,reccjp Tdf'd ata^ 

To accomplish this, the defect scan circuit 216 may, for 50 ^responding-to-me-defect-size-and-number,_me-DSP-262^ 

example, include a fullwave rectifier (not shown) which determines if the error, code correction capability of the^ 

rectifies the read signal, and a peak-detector (not shown), seiTO:Contipll er-260- 

which compares the rectified signal with a predetermined ojejejubo^^e 

reference signal. If the amplitude of the read signal is greater incMesToTitinuously correcting J%M& a^j^gg^urs^ 

than the predetermined reference signal, it will not be 55 Tnoj ^aad^ conti nuoiis^ 

identified as a defect, and a low output signal will be ™f d& If the.ECg^jb^t^supports the correction of "the} 
provided to the NRZ Interface circuit 218. Conversely, if the def ecjs jn_ a particu lar data sector, error correction is per^} 
amplitude of the read signal is less than the predetermined formed. Otherwise, trie inforinjtionrelaied.to defect size and 
reference signal, it will be identified as a defect, and a high number^-storedinto^emory_270. 
output signal will be provided to the NRZ Interface circuit 60 FIG. 4A is a detailed circuit diagram of the defect length 
218. The NRZ Interface circuit 218 outputs a signal NRZ in counting circuit 252 and FIG. 4B is a detailed circuit 
response to the output of defect scan circuit 216. In diagram of the defect number counting circuit 254. Opera- 
particular, the NRZ Interface Circuit 218 outputs a logical tion of the defect length counting circuit 252 and the defect 
high signal in response to the presence of a defect and a number counting circuit 254 will now be described with 
logical low signal in the absence of a defect. The resulting 65 reference to the timing diagram of FIG. 5. 
output signal NRZ is then provided to the defect counting With reference to FIGS. 4A and 5, the operation of the 
circuit 250. defect length counting circuit 252 will first be described. The 
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defect length counting circuit 252 comprises a counting AND gate A6, which generates an output that is inverted by 

circuit 300 and a defect length latch circuit 310. The inverter INV2, to provide a defect length counter reset signal 

counting circuit 300 comprises AND gates A1-A3, a counter DLCR, that is used in conjunction with the PORB signal via 

CTR1 and D flip-flops DF1, DF2. The NRZ and RG signals AND gate A2, to reset DF2 and CTR1 when a defect is no 

from the NRZ interface circuit 218 and the logic circuit 224 5 longer detected by the defect detection circuit 216. In this 

respectively, are first provided to AND gate Al, which manner, the defect length latch circuit 310 can be reset when 

generates a logical high signal only when a defect is detected a defect is no longer detected. 

(when NRZ is a logical high e.g., after RRCLK cycle T4) [ n this manner, the sizes or lengths (in bytes) of defects 

during the read operation (when RG is a logical high signal, thaL are detected, such as defec t 1, defect 2, defect 3 and 

e.g., after RRCLK cycle T0). When this occurs, the output 10 defec Ucan be counted b yClMThjjtored^into FIFO~256> 

of the AND gate Al is provided to an input of a D flip-flop The count value stored in FIFO 256 can-men-6?accessed.by 

DF1, which also receives FCLK signals from the fast clock the DSP 262 as required. The DF1 is reset when PORB is a 

generator 258. The FCLK signals are used to drive DF1 to logical high; DF2 and CTR1 are reset when both PORB and 

ensure that DF1 will not miss any of the NRZ pulses the defect length counter reset signal DLCR are both logical 

(provided by the NRZ interface 132, which is driven by the 15 high. The FIFO 256 is reset when both: PORB is a logical 

RRCLK signals) indicative of the occurrence of a defect. high and when a FIFO reset is issued. 
The D flip-flop DF1 generates an output signal which drives with reference to FIG. 4B and FIG. 5, the operation of the 

the clock input of a second D flip-flop DF2. The input of defect number counting circuit 254 will next be described. 

DF2 is tied to a constant voltage VCC, so that an output is The defect length latch signals DL1, DL2 DL3 and DIA are 

generated only when DF2 receives a clock input signal from 20 use( j by the defect counting circuit 254 to incremenUthe 

DF1. The output of DF2 is provided to AND gate A3, which couai value of a second counter CTR2. Tjpparticularrthe^ 

also receives clock signals RRCLK as inputs. The AND gate deiect- coTmtin R ~circuit-254 ~comprises^a~defect-counting^ 

A3 thus generates an output with each RRCLK input pulse cifeui|^^ dirdgfe'ct nu"mb^lat chxircuit 330._The defect 1 

when the output of DE2 is a logical high (i.e., when there is countmg.ciCTir320^omprips countereTR2rD-flip-flop't^» 

a defect detected during the read operation). Each output 25 a flcTecTTeg isteT^ 

pulse provided by the AND gate A3 will be provided as an 6TAtttQpte^^ 

input to the counter CTR1, which counts the number_of p^j^'Is"ln~input'of "thVcWnt^rCTR27Tius, eachlime^k 

bytes over whichUte defect 164 o r 166 covers. The.counter"^ the defect length latch pulses DL1, DL2, DL3 andfar DL4 is 

CTris-initially~serto-zero, and each pnlse^provided-by^ latched into the counter CTR2, the count value of counter 

Af^gate_A3Jncrements the-counterbjra-count of^l—For-^Q CTR2, which is initially set to zero, is incremented. The 

example, in the example~sTibwn~in*FlGr5rdefe'ct^IastsTor C0U nt value stored in CTR2 is latched into defect register DR 

a duration of 4 RRCLK pulses, so that CTR1 will have a by a latch circuit L, when the read operation, as represented 

fin al count of 4^_ _^ by the signal RG is no longer in progress, i.e., at the falling 

^Theaotal count is latched "into FIFO 256 upon issuance of "v edge of RG and when SDB transitions from a logical low 

'ajVFU^ signal to a logical high signal, indicating that the read 

clFcuit-310-when^foe_def^ operation for a particular sector has ended. The latch circuit 

lopgeTgetgcjej^ L is enabled when both PROB is a logical high and when the 

As shown in FIG74A, thTclefecnengthflatch circuit 310 defect counter latch DCL signal is a logical high. The 

comprises AND gates A4-A6, D flip-flops DF3-DF6, and contents of thejatch_c ircuit L are _then provi ded jo defect 

inverters INV1, INV2. When a defect, such as defect 1, is no 40 register DR. %he-contents-of— the-defect-register-DR-are^ 

longer detected by the defect detection circuit 216, NRZ latcTie!dnnto-the~rej^teT268^ 

becomes a logical low (e.g., after the RRCLK pulse T8). The * of a confo P^5al^RD2^ 

NRZ and RG signals from the NRZ interface circuit and the The defect number latch circuit 330 comprises AND gates 

logic circuit respectively, are provided to AND gate A4. In A8-A10, D flip-flops DF7-DF10 and inverters 1NV3, INV4. 

response, the AND gate A4 generates a logical high signal 45 The RG signal is provided as an input to inverter INV3. 

which is first inverted by inverter INV1 and then provided Thus, at the falling edge of the RG signal, the inverter INV3 

to a clock input of a D flip-flop DF3. The D flip-flop DF3 inverts the logical low RG signal to provide a logical high 

thus remains inactive as lpng^as the output of the defect signal that is provided as a clock input to D flip-flop DF7, 

detection circuit 216, i.e., l5R^is^lbgical"m^rrHowevej,> which also has an input that is tied to a constant voltage 
wSenraefecris noionger detected, NRZ becomes a logical"^ VCC. The output of DF7 is provided as an input to DF8, 
^fowrresuitmgin providing a logical high signal to the input "2 which in turn generates an output which is provided as an 

S terminal of DF3..-_--^ ± input to DF9. The output of DF9 is provided as an input to 

In response, DF3 generates a logical high output, which is DF10. The outputs of DF8 and DF9 are provided as inputs 

provided to D flip-flop DF4, which in turn provides a logical to AND gate A8, which provides an output signal DLCR 

high output to DF5, which in turn generates a logical high 55 (such as DLCR1, DLCR2, DLCR3, DLCR4) when the 

output to DF6. The D flip-flops DF4, DF5 and DF6 are outputs of DF8 an d DF9 are both highffis shown in~FTq3B> 

driven by FCLK, which, in one embodiment is operated at DF8, DF9 and j jFlO are alinb^ve^by~FCXKr^ic¥~i£^ 

twice the frequency of RRCLK. The outputs of DF4 and operated^ in one embodiment, "at twice therfrequencyjof 

DF5 are provided to AND gate 5, which is in turn provided RiRgOC^T he^^tputs of DF9 and DF10 are plwided^as 

totheWRCKterminalofFIF0 256.Thus,DF4,DF5andA5 60 inpu]n^ 

operate to provide a short timing delay and also to provide output when th goutputs of DF9 and DF10^re~highrThe 

a defect length latch pulse DL1, as provided at the output of output of A10 is inverted bylnverter lNV4~and provided as 

A5, act as a clock signal WRCK so as to latch the count a defect counter reset signal DCR, used in resetting CTR2 

value of CTR1 into FIFO 256. The value stored in FIFO 256 upon completion of the read operation of a particular sector, 

will be latched into the register 266 in DSP 266 upon 65 The output of INV4 is also provided as an input to AND gate 

issuance of a control signal DRD1, from the DSP 262 to the A9. The AND gate A9 also receives as an input PORB, and 

FIFO 256. The outputs of DF5 and DF6 are also provided to generates an output signal to reset DF7 at a time when 
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PORB is a logical high signal and after a short timing delay, 
when RG is a logical high. 

The counter CTR2 is reset when all three of the following 
conditions hold true: (1) when PORB is a logical high; (2) 
when the read operation is in progress, i.e., when RG is a 5 
logical high; and (3) when the defect counter reset signal 
DCR is a logical high. 

Tl58-pf?si§!^^ 
ratus3:onS|ejeje^ 

in r a^disk T ,drrve?assg ffi 
f acijit alesj^i m rFo'vcp ~def^Tdetect^^^ 

^ff&etib^^^ 

While certain exemplary embodiments have been 
described and shown in the accompanying drawings, it is to 
be understood that such embodiments are merely illustrative 
of and not restrictive on the broad invention, and that this 
invention not be limited to the specific constructions and 
arrangements shown and described, since various other 
modifications may occur to those ordinarily skilled in the art. 20 

What is claimed is: 

1. A hard disk drive, comprising: 
a housing; 

an actuator arm mounted to said housing; 2 $ 

a head mounted to said actuator arm; 

a spin motor mounted to said housing; and 

a disk attached to said spin motor, said disk having a 
plurality of tracks, each of said tracks having a plurality 
of sectors, each of said sectors having a data field, said 30 
head to generate a read signal that corresponds to a 
magnetic field on a corresponding location of said disk; 

a clock circuit to provide clocking pulses; 

an interface circuit coupled to the head, said interface 3S 
circuit generating a defect reference pulse indicative of 
an occurrence of a defect if the read signal is less than 
a predetermined reference signal, the defect reference 
pulse having a pulse width corresponding to a time 
interval during which the read signal is less than the 4Q 
predetermined reference signal, said pulse width being 
greater than a clocking pulse; and 

a defect count circuit coupled to said head, said clock 
circuit and said interface circuit to detect a number of 
defects located in said data field, said defect count 45 
circuit providing a count corresponding to each occur- 
rence of a defect reference pulse, said number of 
defects being a total of said count. 

2. The hard disk drive of claim 1, further comprising a 
defect size detection circuit coupled to said head, for detect- 50 
ing a size of each defect detected. 

3. The hard disk drive of claim 2, wherein said size is 
measured in bytes. 

4. The hard disk drive of claim 2, further comprising a 
buffer for storing said size of each defect detected. 55 

5. The hard disk drive of claim 1, wherein each sector has 
a track identification field having bits representative of a 
track location, and a sector identification field having bits 
representative of a sector location. 

6. The hard disk drive of claim 5, further comprising: 6Q 
a processing circuit coupled to said defect count circuit; 

and 

a memory coupled to said processing circuit; 

wherein said processing circuit determines if said defects 
detected can be corrected, if so, said processing circuit 65 
corrects said defects detected, otherwise, said process- 
ing circuit stores in said memory, said number of 
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defects detected, a corresponding track location of each 
defect detected and a corresponding sector location of 
each defect detected. 

7. The hard disk drive as recited in claim 6, wherein said 
processing circuit issues a control signal to said defect count 
circuit to retrieve said number of defects detected. 

8. The hard disk drive of claim 2, wherein each sector has 
a track identification field having bits representative of a 
track location, and a sector identification field having bits 
representative of a sector location. 

9. The hard disk drive of claim 8, further comprising: 

a processing circuit coupled to said defect count circuit 

and said defect size detection circuit; 
a memory coupled to said processing circuit; and 
wherein said processing circuit determines if said defects 
detected can be corrected, if so, said processing circuit 
corrects said defects detected, otherwise, said process- 
ing circuit stores in said memory, said number of 
defects detected, a corresponding size of each defect 
detected, a corresponding track location of each defect 
detected and a corresponding sector location of each 
defect detected. 

10. The hard disk drive as recited in claim 9, wherein said 
processing circuit issues a control signal to said defect size 
detection circuit to retrieve said size of each number of 
defect detected. 

11. A method for detecting a number of defects on a disk 
in a hard drive assembly, comprising: 

providing a disk attached to a hard disk drive assembly, 
said disk having a plurality of tracks, each of said tracks 
having plurality of sectors, each of said sectors having 
a data field that has a plurality of data bits; 

reading the plurality of data bits in one of said plurality of 
sectors; 

generating a read signal based on said reading of the 
plurality of data bits; 

generating a plurality of clocking pulses; 

generating a defect reference pulse indicative of an occur- 
rence of a defect if the read signal is less than a 
predetermined reference signal, the defect reference 
pulse having a pulse width corresponding to a time 
interval during which the read signal is less than the 
predetermined reference signal, said pulse width being 
greater than a clocking pulse; 

counting each occurrence of a defect reference pulse to 
provide a total count; and 

providing said total count as a number of errors in said 
data field. 

12. The method as recited in claim 11, further comprising 
determining a corresponding size of each defect located in 
said data field. 

13. The method as recited in claim 12, wherein determin- 
ing a corresponding size includes providing the correspond- 
ing size in bytes. 

14. The method as recited in claim 12, further comprising 
storing said corresponding size of each defect. 

15. The method as recited in claim 11, wherein in pro- 
viding a disk, each sector has a track identification field 
having bits representative of a track location, and a sector 
identification field having bits representative of a sector 
location. 

16. The method as recited in claim 15, further comprising 
determining if said defects detected can be corrected, if so, 
correcting said defects detected, otherwise, storing said 
number of defects detected, a corresponding track location 
of each defect detected and a corresponding sector location 
of each defect detected. 
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17. The method as recited in claim 16, further comprising 
issuing a control signal to retrieve said number of defects 
detected. 

18. The method as recited in claim 12, wherein in pro- 
viding a disk, each sector has a track identification field 5 
having bits representative of a track location, and a sector 
identification field having bits representative of a sector 
location. 

19. The method as recited in claim 18, further comprising 
determining if said defects detected can be corrected, if so, 



correcting said defects detected, otherwise, storing said 
number of defects detected, a corresponding size of each 
defect detected, a corresponding track location of each 
defect detected and a corresponding sector location of each 
defect detected. 

20. The method as recited in claim 19, further comprising 
issuing a control signal to retrieve said corresponding size of 
each defect detected. 
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